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Study on Photocatalytic Degradation of Organic Pollutants 
and Photoelectrocatalytic Hydrogen Production of 
TiO2 Nanotube Arrays 
Abstract 
Nanostructured titanium dioxide (TiO2), as a novel inorganic semiconductor 
material, has exhibited attractive applications for hydrogen production by splitting 
water, photocatalytic degradation of organic pollutants, dye-sensitized solar cells, 
biological materials and gas sensor. Especially, TiO2 has promising prospect in 
environmental protection of its good oxidation characteristics, nontoxicity and 
chemical stability. Meanwhile, TiO2 has become an ideal photocatalyst for water 
splitting with appropriate width of band gap and levels of the conduction and valence 
band. Compared to TiO2 nanoparticals, the highly ordered TiO2 nanotube arrays 
formed on the surface of Ti substrate by electrochemical anodization have unique 
photoelectric conversion characteristics and good chemical stability. Through 
controlling the structural parameters of the nanotubes such as pore diameter, tube 
length and wall thickness during the anodization process, the photocatalytic efficiency 
could be significantly improved. However, anatase TiO2 can only absorb UV light (λ
﹤387.5 nm) due to its wide band gap (Eg = 3.2 eV), which leads to the low UV 
photocatalytic efficiency and solar utilization efficiency. Moreover, its high 
recombination rate of photoinduced electron-hole pairs limits the photoconversion 
efficiency and quantum efficiency. In recent years, various attempts have been made 
to enhance the photocatalytic efficiency and solar utilization efficiency. 
In the present work, we mainly focus on the Fenton-assisted and NiO modified 
TiO2 nanotube arrays to improve the photocatalytic efficiency, restrain the 
recombination of photogenerated electron-hole pairs and then enhance the 
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